This paper uses the propensity matching score approach to assess the impact of the IMF's debt limits policy (DLP) on borrowing behavior in countries eligible to borrow from its concessional lending window. The paper finds that countries under the DLP borrow significantly higher amounts of concessional resources. However, there is no evidence that the DLP significantly impacts the level of non-concessional borrowing nor the terms of such borrowing. This result is confirmed by the heterogeneity analysis, suggesting that the level of development, rather than concessionality requirements, is the key driver of non-concessional borrowing. JEL Classification Numbers: F33, F34, F35, F53, O1.
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I. INTRODUCTION
Sovereign debt crises have been recurrent throughout history and often lead to the restructuring of sovereign obligations to give the crisis country room to grow and repay its remaining obligations. The restructuring usually takes the form of reduction of stock of debt (haircut) granted by creditors. Some of the most prominent debt restructuring operations in recent decades are the Brady Bond restructuring (essentially in emerging markets), and the Highly Indebted Poor Countries (HIPC) Initiative and the Multilateral Debt Relief Initiative (MDRI) for low-income countries (LICs).
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To prevent the occurrence or reoccurrence of these debt crises, countries have adopted, on their own or through various international commitments (IMF programs, regional convergence criteria, engagement with other multilateral institutions), some rules to guide their borrowing behavior. In this paper, we assess effectiveness of the IMF's debt limits policy (DLP) on borrowing behavior in countries eligible to its concessional lending window (the Poverty Reduction and Growth Trust, PRGT).
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The IMF's debt limits policy guides borrowing policy in countries with an economic program supported by a Fund arrangement. A key feature of the policy in countries with access to concessional financing is that it distinguishes loans based on concessionality, i.e., the level of their grant element. 4 Under the DLP, while access to non-concessional borrowing is limited, access to highly concessional borrowing is generally unconstrained; 5 implying that in principle countries could accumulate as much concessional debt as is available to them. 2 The debt relief effort for low-income countries started in 1988 with the Toronto terms and the forgiveness of a third of bilateral debt for eligible countries. The Initiative was followed by three consecutive rounds of debt relief, culminating in the forgiveness of 90 percent of bilateral debt under the Cologne terms. As these reductions proved to be insufficient, the debt relief effort was extended to multilateral agencies. Multilateral forgiveness began with the HIPC Initiative in 1996 and it continued with the approval of the MDRI in 2005. The HIPC Initiative entailed coordinated action by multilateral organizations and official bilateral creditors to reduce to sustainable levels the external debt burdens of the most heavily indebted poor countries. The MDRI goes further by providing fuller debt relief on multilateral obligations to free up additional resources to help these countries reach the MDGs (IMF, 2013c) . 3 The PRGT is a trust fund that provides concessional resources for poor countries with limited access to international markets. Criteria guiding entry into and graduation from the PRGT can be found in "Eligibility to Use the Fund's Facilities for Concessional Financing". 4 The grant element is the difference between the face value of the loan and its present value, expressed in percent of the face value. Up to October 2013, to calculate the grant element, the IMF used a variable discount rate linked to commercial interest reference rates (CIRR) calculated by the OECD. Since that date, it uses a fixed discount rate of 5 percent (see Unification of Discount Rates Used in Debt Sustainability Analysis for Low Income Countries). For the purposes of the IMF debt limits policy, concessional loans are typically defined as those with a grant element of 35 percent of higher, although the threshold can be higher in countries at high risk of debt distress.
IMF (2013a).
While the financial terms of concessional borrowing are very favorable, a high amount of concessional debt can compromise debt sustainability (IMF 2013a) .
In this paper, we analyze the impact of DLP on the level of new borrowing as well as on the terms of borrowing in order to understand the effect of IMF conditionality on borrowing behavior in low-income countries.
Participation in an IMF program is used to proxy the existence of concessionality requirements under the DLP. First, the DLP only applies to countries under an IMF program. Second, the concessionality requirements under the DLP are present in all IMF programs with LICs (hence our focus on countries eligible to receive concessional financing). 6 Third, even though Fund programs encompass a variety of other measures (fiscal, monetary, financial, etc) , the DLP is the only one that affects the terms of borrowing; it also affects, in conjunction with fiscal policy, the amounts borrowed, including via limits on nonconcessional borrowing.
A challenge in identifying the impact of the DLP on LICs is the potential for endogeneity of IMF program participation. IMF programs are usually concluded in times of economic crises, therefore the conditions of countries that enter and remain under IMF programs are not the same as for those that abstain. If those conditions differ, difference in borrowing behavior might depend not only on the program (being subject to the DLP) itself but also on these initial conditions. Failure to control for these initial conditions would result in a selection bias problem. The literature on the impact of IMF programs has used various methods to deal with the selection problem, from early before-after studies (Reichmann and Stillson, 1978; Connors, 1979; Pastor, 1987 , Killick, 1995 to more recent works which use Heckman's (1979) methodology (i.e., Przeworski and Vreeland, 2000) , the instrumental variables approach (Barro and Lee, 2005; Easterly, 2005; and Nsouli, Mourmouras, Atoian, 2005) , or the method of matching (Atoyan and Conway, 2006; Hardoy, 2003; Bal Gunduz and others, 2013) . 7 6 The only exception being Georgia's 2012 program that did not include a concessionality requirement (IMF 2013a) . 7 All these approaches present pros and cons -relative to the specific context that should be carefully pondered by the analyst. The matching is a consistent estimator of causal parameters under the hypothesis of "selection on observables" (see Cerulli, 2012; Przeworski and Limongi, 1996) , hence it results in unbiased estimates only if the decision to enter IMF programs can be accounted by the selection procedure (Przeworski and Limongi, 1996) . Nonetheless, it is generally preferred to other estimators as it does not require the identification of any specific parametric relation between the dependent variables and the regressors. On the contrary, the Heckman Selection Model (1979) is suitable-other than under selection of observable-also under "selection on unobservable", but it depends implicitly on auxiliary restrictions such as the distribution of the unobservable. Finally the challenge with the Instrumental Variable (IV) approach, even if suitable for both selection of observable and unobservable without assuming any distributional hypothesis, is in finding variables that affect the probability of program participation but do not affect the outcome variables other than through their impact on participation.
To address the self-selection problem of being under an IMF program, we use the statistical technique known as "propensity score matching" (PSM). 8 In addition to examining the overall effect of the DLP on borrowing behavior, we also investigate whether there is any heterogeneity in its impact, i.e., is whether the treatment varies across members of the population. To this end, we explore the following sources of heterogeneity: level of development (GNI per capita), infrastructure gap, growth prospects and total debt. Our paper is the first study that uses propensity score matching to analyze the impact of the DLP on borrowing behavior.
We find that the level of concessional borrowing is significantly higher in countries under the DLP, suggesting that the presence of an IMF program could play a catalytic role in attracting more concessional resources. We do not find evidence that the DLP significantly impacts the level of non-concessional borrowing (private or otherwise), suggesting that LICs have not been able to attract significant amounts of non-concessional financing, irrespective of the policy constraint. The results also indicate that the terms of borrowing on new loan commitments are not significantly affected by concessionality requirements under the DLP. Finally, the heterogeneity analysis (conducted for robustness check) confirms that terms of borrowing as well as the level of non-concessional borrowing are not affected by the DLP, but are affected by the level of development.
The rest of the paper is organized as follow. Section 2 describes our dataset and the methodology. In section 3, we estimate the average treatment effect of DLP on the treated group, employing a variety of propensity score matching methods. In section 4, we explore the heterogeneity feature of the treatment effect utilizing control function regression approach. Section 5 offers our conclusion.
8 Propensity score matching was first proposed by Rosenbaum and Rubin (1983) and it has been used-with increasing interest-in many non randomized studies (e.g., Dehejia and Wahba, 1999; Hong and Yu, 2008; Ye and Kaskutas, 2009; Wyse, Keesler, and Schneider, 2008; Staff, 2008) . In the macroeconomics literature, it has been recently used, to study the effects of the inflation targeting arrangement on macroeconomic performances (see Lin and Ye, 2009; Lin, 2010) , the effects of fiscal rules on fiscal behavior in developing countries (Tapsoba, 2012) , the economic impacts of foreign capital flows (see Chari, Chen, and Dominguez, 2012) and the impact of different strategies to respond to crisis (Forbes, 2013) . Amongst the studies on the impact of IMF Fund-supported program, propensity score matching has been recently used by Atoyan and Conway (2006) Hardoy (2003) , Hutchison (2004) , and Bal Gunduz and others, (2013) . It worth reminding that the PSM has been developed for a micro setting and its application in a macro environment may suffer from some limitations. As we describe more in details in the Section II, the reliability of the PSM results depends on whether or not the conditions for the application of the methodology are met.
II. DATA AND METHODOLOGY

A. Data
Our dataset consists of 70 countries that were eligible to receive concessional financing from the IMF throughout the sample period 1986-2011 (countries are listed in Table 1) . 9 Most of the data are drawn from the World Bank's World Development Indicator and the IMF's World Economic Outlook. Following Barro and Lee (2005) and Jorra (2012) , we arrange all the data in five-year frequencies; hence our panel covers 70 countries over the five-year periods 1986-91, 1992-96, 1997-2001, 2002-06, 2007-11 . Amongst the 70 countries, 57 countries benefited from IDA-only lending and 13 received a mix of IDA and IBRD lending.
10 Also, 39 countries in the sample received debt relief under the HIPC initiative and MDRI. The focus on this specific sample helps address some of the concerns raised by the literature on IMF's engagement. As pointed out by Steinwand and Stone (2008) , the heterogeneity of IMF's program weakens the ability to identify a satisfactory selection model of participation in IMF programs. Our focus on countries eligible to receive concessional financing helps create a homogeneous sample while ensuring that the control group provides a good counterfactual for the treatment group.
The dependent variable is a dummy variable that takes the value one if a country is under an IMF program for at least three years in a five years window.
11 This variable was supplied to us by Bal Gunduz and others (2013) . The qualifying programs are all IMF financial arrangements available to countries eligible to receive concessional financing-primarily the Extended Credit Facility (ECF) and its predecessors (the Poverty Reduction and Growth Facility (PRGF), the Extended Structural Adjustment Facility (ESAF), and Structural Adjustment Facility (SAF), but also the Stand-By-Arrangement (SBA), the Exogenous Shock Facility (ESF), the Standby Credit Facility (SCF)-as well as the Policy Support Instruments (PSI). The qualifying programs encompass both those with protracted BOP needs as well as those with immediate BOP needs, requiring both adjustment and financing.
We assess borrowing behavior in the presence of the debt limits policy by looking at external public debt along two different dimensions. For each dimension we use different groups of variables: 9 A country is PRGT-eligible, if: (i) its annual per capita income is below the operational IDA cut-off ; and (ii) the sovereign does not have capacity to access international financial markets on a durable and substantial basis (IMF, 2013b).
10 As of 2011.
11 Alternatively, we define the treatment as "being under DLP and/or IDA Non Concessional Borrowing Policy" (NCBP), in order to include the debt limits imposed by IDA since 2006. The variable is proxied by a dummy variable that takes value one if a country is under IMF program and/or IDA NCBP for at least three years in a five years window. The two variables overlap almost perfectly, hence no difference is found in the results. i) Size of borrowing, which is proxied by the total amount of public and publicly guaranteed (PPG) loan commitment and disbursement as a share of GDP. We also look at the sources of PPG debt flows by breaking them down into concessional versus non-concessional loans, 12 official (bilateral and multilateral) loans versus private loans. We treat the largest source of borrowing for most low income countries (IDA loans) as a separate variable; 13 ii) Terms of borrowing, which are proxied by the average grace period, the average interest rate, the average maturity, and the average grant element on new external debt commitments. Data are draw from the World Bank's Debt Reporting System (DRS).
Summary statistics and description of the variables are provided in Tables 2-5. As depicted in Figures 2 and 3 , countries under the DLP show on average a higher level of disbursement of concessional PPG External Debt (as a percent of GDP), a higher average grant element and in general better average financial terms. We do not observe any difference in the level of non-concessional borrowing (as a percent of GDP).
B. Methodology
This simple comparison of the flows of external debt in countries under the DLP and in countries not subject to the DLP is likely to yield biased results, as participation in IMF program (and therefore being subject to the DLP) is endogenous and depends on many factors (Bal Gunduz and others, 2013) . To account for this endogeneity, we consider the participation in an IMF program as a treatment and refer to countries that have been under IMF program as treated group and to the nonprogram countries as the control group. Then, the average treatment effect for the treated (ATT; Imbens, 2004 ) is given by: 14 12 A comprehensive debt data based on the DLP definition of concessionality is not readily available. Instead, we used the data from the World Bank's Debt Reporting System (DRS), which defines concessional debt as loans with an original grant element of 25 calculated discounting future service payments at 10 percent, while the DLP is based on a concessionality threshold of 35 percent grant element calculated using CIRRs discount rate. Our results are however robust to this discrepancy in definition as confirmed by our analysis in Table 8 . We computed an alternative grant element using a 5 percent discount rate to get as close as possible the DLP definition of concessionality. The results based on this alternative variable are similar to those based on the grant element taken from the DRS database. We conducted other robustness checks using this alternative variable, and the results are available upon request. 13 In the current Debt Limit Policy the concessionality ceiling applies to PPG External Debt Commitments. Therefore, we would ideally use as dependent variable the breakdown of PPG External Debt Commitments. However, given the lack of data on concessional/non concessional dichotomy for External Debt Commitments, we use 5 year period average of External Debt Disbursement, which we expect being a good proxy of 5 year average of External Debt Commitments.
14 A related measure of treatment effect is the ATE at the population level (Imbens, 2004) , that is the average treatment effect of moving an entire population from untreated to treated. Applied researchers should decide whether ATT or ATE are of greater interest for their research. ATT might be more appropriate when estimating the impact of a structured program with potentially high barriers to participate. In contrast, when testing the effect of wide spread treatment (i.e., brochures given to patients) ATE might be of greater interest.
(1)
Where D is the dummy variable that identifies a country as being subject to the debt limits policy.
is the value of the outcome variable when country i is "under the Debt Limits Policy" and if it is not. is the outcome value that would have been observed if country i had not been subject to the DLP, and is the outcome value actually observed for the same country (subject to the DLP).
Unfortunately, the counterfactual impact of the treatment--is not observed, therefore one has to choose a proper substitute for it in order to estimate an unbiased ATT. To this end, we use a statistical technique known as "propensity score matching" (PSM). It consists of finding in a large group of nonparticipants individuals who are similar to the participants in all relevant characteristics X and pair them. Then, differences in outcomes between the control group and the participants can be attributed to the treatment (DLP in our case). The key assumptions that need to be met to apply PSM are: i) conditional independence assumption (CIA); and ii) common support.
The first condition requires the selection into treatment to be driven only by factors that the researcher can observe. Under this assumption equation (1) becomes: (2) Where has been replaced by which is observable.
Since, conditioning on a high number of covariates in X might be complicated (the so called "curse of dimensionality"), Rosenbaum and Rubin (1983) suggest matching on probability score, i.e., the probability of participating in a program given observed characteristics X, instead of matching on X. The second assumption requires that every subject has a non-zero probability to receive a treatment so that for each treated subject, there is a comparable control subject. Rosenbaum and Rubin (1983) demonstrate that under those two assumptions treatment assignment is strongly ignorable and conditioning on propensity score can be used to obtain unbiased average treatment effect estimates and equation (2) can be written as follow:
Since propensity score matching entails forming matched sets of treated and untreated subjects who share a similar value of propensity score (Rosenbaum and Rubin, 1983) , once a matched sample has been formed, the treatment effect can be directly estimated by comparing outcomes between treated and untreated subject in the matched sample.
The methodology involves two steps: the first one is the estimation of the propensity scores, i.e., the probability that a country would have agreed to an IMF program ex-ante, regardless of what the actual outcome was. In the second one, the propensity scores are used to match countries that had an IMF program with similar countries (propensity-wise) that did not have an IMF program. This process of "balancing" program and non-program observations by propensity scores controls for systematic differences between the two groups prior the decision whether to participate in a Fund program.
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The results of the propensity score matching should be interpret with care. The reliability of the PSM results depends on whether or not the conditions for the application of the PSM methodology are met. As we previously described, PSM relies on two main assumptions: i) Conditional Independence Assumption (CIA); and ii) common support. The first one requires the selection into treatment to be driven only by factors that the researcher can observe; hence it implies that omitting important variables can seriously increase bias in resulting estimates. In order to credibly justify the CIA, it is important to first discuss whether the available empirical evidence casts doubts on its plausibility; and then to identify a selection model broadly accepted by the literature. In other words, a model which properly identifies the likelihood of being under an IMF program is conditio sine qua non for the correct use of PSM. The second assumption-the common support-ensures that countries with the same characteristics X have the same positive probability of being both participants and nonparticipants (Heckman, Lalonde, and Smith, 1999) .
III. ESTIMATING AVERAGE TREATMENT EFFECT
A. Estimating the participation equation (or propensity scores)
We estimate the propensity score by using a probit model with the probability of being under IMF program/DLP as the dependent variable. 16 As independent variables, we use economic and political variables that capture both demand and supply factors and that have been broadly identified by the literature as predictors of participation in IMF programs. 17 We ran the PSM on different selection models using DLP as a dependent variable and we chose the one that guarantees the inclusion of a large number of covariates without increasing the bias 15 The literature proposes different type of estimators to match treated and untreated observations. In this paper we present the result for the radius matching and the kernel matching because they guaranteed the best balancing for all relevant confounders (as proved by the Absolute Standardized Bias). 16 Time dummy variables are included in all regressions to account for aggregate time effects. 17 E.g., Barro and Lee, 2005; Bird and Rowlands, 2007; Broz and Hawes, 2006; Brune, 2004; Dreher, 2006; Edward, 2005; Bal Gunduz and others, 2013; Presbitero and Zazzaro, 2012; Przeworsk and Vreeland, 2000; Vreeland, 2003) . A detailed description of our variables and the source of information can be found in Table 2 in Appendix.
( Table 6 , column 1 for our baseline model). 18, 19 Our estimation is broadly similar to the one by Bal Gunduz and others (2013) . Table 6 , column 2, reports results of the probit estimates using an alternative dependent variable (being under a Fund program, or being under the World Bank's Non-concessional Borrowing Policy (NCBP)). 20 The results remain almost identical to those of Table 6 , column 1.
In general, we assume that i) countries turn to the IMF when their economies face economic challenges and that ii) IMF lending policy in LICs is responding to the degree of their external imbalance, their macroeconomic conditions, their size and institutional and political proximity with the IMF key shareholders. Given this backdrop, we expect Fund assistance to be more likely in countries with fragile macroeconomic conditions, unfavorable structural characteristics, weak institutions, and tighter political and economic links with the IMF.
Starting from countries' macroeconomic conditions, in line with the major evidence in the literature, 21 we find that a shortage of official reserves significantly increases the likelihood of entering a program agreement with the Fund. As regard bilateral aid, we do not find any significant correlation with the dependent variable. The expected sign is ambiguous a priori. According to Dreher, Sturm and Vreeland (2009) , when the availability of bilateral aid is lower, the pressure to draw on multilateral resources is stronger. Supporting this view, Bal Gunduz and others (2013) find a negative significant relation between the likelihood of an IMF program and aid. On the other hands, Alesina and Dollar (2000) maintain that bilateral foreign assistance is widely used by donors as foreign policy instrument responding to their strategic interests in the recipient countries and can be expected to have a catalytic effect on IMF lending. Our results do not help distinguish between these competing theories. Finally, 18 It is important to point out that our objective here is not to build a statistical model perfectly explaining participation in IMF programs, but to mimic a controlled experiment in the best possible way. To do so, when selecting the variables, we give much attention to the implementation rules proposed by the literature (Caliendo and Kopeining, 2007; Persson, 2001) . In particular, according to the Conditional Independence Assumption, the PSM produces bias estimates if variable that affect simultaneously the assignment process and the outcome variables are omitted. By the same token, as pointed out by Persson (2001) omitting variables that affect only the assignment process, but not the outcome variables, have little influence on the results. Secondly, only variables that are unaffected by the participation (or its anticipation) should be included in the model. To ensure this we include variables either calculated at the beginning of the 5-year period or fixed over time. 19 The result of other models including further control variables are presented in Appendix Table A1 . In particular we run the selection model reported in Table1, including additional covariates. We also run a more parsimonious specification including only significant variables (Table A1 , column 11).
in line with Bal Gunduz and others (2013) we don't find evidence that trading partner growth impacts the likelihood of being under an IMF program.
Consistently with the literature we find that the probability of being under an IMF program is higher in poorer countries and is lower in countries that benefit from higher resource rents (Bal Gunduz and others, 2013) . 22 We also find that countries with high levels of inflation were slightly less likely to sign an IMF program. This result, which might be difficult to justify, is partially in line with the literature that find different results depending on the samples and time periods under consideration. In particular, Pop-Eleches (2008) The structural characteristics of a country also contribute to explain the likelihood that the country has an IMF program. As expected, landlocked resource-scarce countries have a higher probability of being under an IMF program (Bal Gunduz and others, 2013) . We also control for the possibility that the IMF rewards more globalized countries, either because of their closeness to "Washington Consensus" prescriptions or because they are more prone to suffer from spillover effect of crises. In line with Presbitero and Zazzaro (2012) and Bal Gunduz and others (2013) we do not find evidence of a significant relation.
Institutional characteristics are shown to increase the probability of being under an IMF program. We find that the World Bank's Country Policy and Institutional Assessment (CPIA) is positively and significantly correlated with the dependent variable, 23 while being a democracy is not significantly correlated with the dependent variable. The sign of this relation is not conclusive in the literature. In particular, democracy might impact the dependent variable either way. Autocratic governments are, in fact, less concerned with the popularity of their economic policy decisions and therefore may be more likely to ask for IMF support, but are also less interested in using IMF assistance to spur macroeconomic adjustment programs. Supporting the negative relation, Bird (2004) find that countries with weak state institutions are more likely to borrow from the IMF repeatedly, while Jensen (2004) and Nooruddin and Simmons (2006) do not find any significant relation.
Finally, one of the most robust finding that emerges from the literature on the determinants of IMF lending is that program requests are in part determined by a country's political and economic links with IMF influential shareholders. To capture the country's relationship with the IMF, we include the country's size and its IMF quota, which might increase the likelihood of the Fund to intervene (Barro and Lee, 2005; Bal Gunduz and others, 2013; Stone, 2008) . We find a positive but not significant relation. This result might be explained by the peculiarity of our sample, composed by countries whose size does not significantly differ.
B. Matching method and results
Before applying the matching methods, we make sure that the common support assumption is met. To this end, we implement the minimum-maximum criterion, by excluding all observations in the control group whose propensity score is smaller than the minimum and larger than the maximum in the treated group.
We used the results of the propensity scores estimated above to match countries under the DLP with countries in the control group using two methodologies. First, the radius matching which matches each country under the DLP with control countries within a certain radius (we used R=0.05 and R=0.1). Second, the kernel matching, which matches each country under the DLP with all control countries weighted proportionally to their closeness to the DLP country. 24 As the matching estimator presents no analytical variance, we compute standard errors by bootstrapping (see Dehejia and Wahba, 1999) . We looked at two sets of debt indicators: the volume of borrowing (disbursement and commitment basis) and its financial terms (interest rate, maturity, grace period and grant element). Table 7 reports the estimated average treatment effect on the treated (ATTs) on all the outcome variables. The results are broadly consistent across matching methods. They indicate that, on average, the total amount of borrowing (disbursement and commitment) is significantly higher in countries under the DLP than it would have been in the absence of the policy. Looking at the components of total borrowing, the results show that the level of concessional borrowing (disbursement and commitment) is significantly higher in countries under the DLP than it would have been in the absence of the policy, while the ATT on the level of non-concessional borrowing is not significant. In line with the finding on concessional borrowing, we also find that countries under the DLP receive higher amounts multilateral and bilateral loans, 25 whereas the level of borrowing granted by private creditors is not statistically different in the two groups. The results also show that the ATT on average 24 We retained the radius matching and the kernel matching because they guaranteed the best balancing for all relevant confounders (as proved by the Absolute Standardized Bias). As pointed out by Heckman, Ichimura and Todd (1997) , asymptotically, all PSM estimators should yield the same results but in small sample the choice of the matching algorithm can be important. Pragmatically we should choose the matching method that guarantees the best balancing on the X variables -and hence the highest bias reduction. 25 Multilateral and bilateral creditors are the main, if not the only, providers of concessional loans. grant element, average interest rate, average maturity and average grace period is not significant.
In sum, we do not find evidence that DLP significantly impacts the level of non-concessional borrowing (private or otherwise) and the terms of borrowing on new commitment, suggesting perhaps that, over the period covered by our analysis, the policy was not binding as LICs were not able to attract significant amounts of non-concessional financing. Even if beyond the scope of this analysis, this result is in line with previous studies on the catalytic effect of IMF programs on private lending, which indicate that countries with weak fundamentals do not experience catalysis (Mody and Saravia, 2003; Bordo, 2004; Bird and Rowlands, 2007) . Also, we find that the level of concessional borrowing (as a percent of GDP) is significantly higher in countries under the DLP, suggesting a possible catalytic role of IMF programs in countries eligible to receive concessional financing. However, the higher level of concessional borrowing in countries under the DLP should be interpreted with caution, as the literature is not unanimous on its rationale. Bird and Rowlands (2007) suggest that IMF programs crowd in lending at favorable terms. However, one could argue that the higher level of donor assistance observed in countries under IMF programs may simply be reflecting the fact that the same factors (GDP per capita, size of the country, etc.) that affect donors' allocation of aid to countries (Kinda and Le Manchec, 2012) simultaneously affect the likelihood of being under the DLP.
Robustness checks
In this section, we explore the robustness of the results to: (i) an alternative selection model; an analysis of the difference in outcome variables instead of their level; and (ii) hidden biases.
The matching samples (treated and control) are affected by the selection model used. To ensure that the inclusion of some insignificant variables in the baseline model (Table 6 , column 1) does not bias the results, we re-estimate a parsimonious model including only variables that were significant in the baseline (Table A1 , column 11). The results of the matching associated with this model are presented in Table A2 . They are broadly in line with the results of the baseline model.
Turning to the analysis of the outcome variables in difference (instead of level), a significant change in the total borrowing commitment under the DLP is observed, however, no significant change in total and concessional disbursements is detected (Table A3 ). The significant impact of borrowing commitment corroborates the findings above and further points to a catalytic role of Fund program. The lack of significance of the change of disbursement under the DLP perhaps reflects the fact that capacity constraints in receiving countries limits their ability to avail themselves of all resources available (commitment). Another similar explanation could be that concessional disbursements provided as budget support may be more responsive to IMF programs than project support disbursements (which are more sensitive to capacity constraints).
Hidden bias arising from the omission of important covariates would weaken or invalidate the key assumption behind the PSM, the conditional independence assumption. A specification of the participation equation including a number of highly significant variables should alleviate the hidden bias. In addition, the analysis of the outcome variables in difference (preceding paragraph) should help remove unobserved heterogeneity stemming from time-invariant country-specific factors not controlled for in the participation equation. We also conduct Rosenbaum's sensitivity analysis to test sensitivity of our findings to hidden bias. 26 The results (Table A4 ) confirm that total commitment as well as concessional disbursement are the least sensitive to hidden bias. The results of the sensitivity analysis should be interpreted with caution. 27 However, taken together with other safeguards explored above, it points to the robustness of our results.
IV. HETEROGENEITY ANALYSIS
The Average Treatment effect estimated above could mask some heterogeneity due to country-specific features, 28 in particular for variables for which no significant ATT was found. In this respect, the analysis presented in this section explores the determinants of terms of borrowing and the amount of non-concessional borrowing. At the same time, it complements the PSM approach of the previous section by assessing whether the counterintuitive lack of impact of DLP on the amount of non-concessional borrowing and on the terms of borrowing was due to heterogeneity that was not accounted for. In particular, we explore four possible sources of heterogeneity: i) level of development (richer LICs have higher access to non-concessional financing); ii) infrastructure gap (countries with large infrastructure gap tend to borrow at higher costs to close the gap); iii) growth prospects (the better the growth prospects the more inclined the country is to borrow at higher cost); and 26 The test consists of manipulating the estimated odds of being under the DLP to see how much it can deviate from 1, the expected odds ratio for a randomized experiment, while results still remain robust. A variable is highly sensitive to hidden bias if conclusions change for Γ just barely larger than 1.
27 Robins (2002) expressed skepticism about the usefulness of sensitivity analysis as he proved that Rosenbaum's fit the criteria of a paradoxical measure: its magnitude increases as the analyst decreases the amount of hidden bias by measuring some of the unmeasured covariates. As such, this measure could be useful only if experts could provide a plausible and logically coherent range of . 28 In this paper we refer to heterogeneity as "how the effect of treatment varies across members of the population". As pointed out by Jann (2010), a basic paradigm of the literature on casual models is that there can be individual heterogeneity in treatment effects. Surprisingly, however, not much attention is usually paid to the explicit analysis of the heterogeneity of treatment effects in applied studies. In fact because all statistical quantities of interest can be computed only at the group level, the researcher necessarily "ignores" within-group individual level heterogeneity (Xie and others, 2012) . iv) total debt as a percent of GDP (higher level of debt burden may discourage nonconcessional lending). Following Lin and Ye (2009) and Tapsoba (2012) we apply a control function regression approach and run a simple OLS within the common support previously identified. 29 The regression is defined as follows:
Our dependent variables are the average grant element and average non-concessional borrowing (as a percent of GDP). We focus on the average grant element instead of other terms of borrowing as it is a continuous variable that summarizes interest, maturity and grace period. is the dummy variable indicating whether country i was subject to the DLP at time t, is the propensity score estimated in our selection model, are the possible sources of heterogeneity, and finally the interaction term. The parameter captures the difference of the treatment impact due to . Table 8 presents the regression estimates using the average grant element as the dependent variable. The results confirm the finding of the previous section: for all specifications of the model, after controlling for the likelihood of being under the DLP (Pscore), there is no significant difference between the DLP countries and the control group (Table 8 , column 1 and 2). We also find that the level of development is negatively correlated with the grant element (Table 8 column 3) suggesting that richer LICs (those with higher GNI) receive less favorable financing terms. This is line with the lending policy of most development partners, who offer their most generous lending terms to the poorest countries.
One of the most frequent complaints from LICs that are subject the Fund's DLP is that the policy is restrictive because the limited amount of concessional resources available to them constrains their ability to invest in public infrastructure. We postulate that countries with higher infrastructure gaps would tend to borrow more on non-concessional terms, so as to close their infrastructure gap. We proxy infrastructure by the number of telephone line per 100 people and we find that the coefficient is negative and significant (Table 8, (2002) suggests the use an OLS regression that includes the propensity score as control variable in the outcome regression. One of the main drawbacks of this estimator is that the variation in the first-stage probit estimates is ignored when computing the standard error of the treatment effect.
30 5-year period average. 31 We tried a better proxy (infrastructure gap as measured by roads paved as a percent of total roads), but because of limited coverage of the variable, our sample size was significantly reduced, rendering the results questionable.
infrastructure gap is highly correlated with GDP per capita (Table 5) , which is a key determinant of concessional resources allocation. This explanation is confirmed in Table 8 , column 5: once we control for GNI per capita, the infrastructure gap becomes insignificant.
We also explored whether growth prospects affect borrowing behavior. If a country's growth prospects are better than previously expected for any reason (discovery of natural resources or ambitious new investment plan), non-concessional borrowing may increase to meet investment needs or in anticipation of higher income in the future. As a result, one would expect improving growth prospects to result in worsening borrowing terms. We proxy growth prospects by a variable that compared different vintages of WEO projections and we do not find any significant results (Table 8 , column 6).
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Finally we test whether higher debt burdens may discourage non-concessional lending. In particular we explore the hypothesis that total debt, expressed as a percent of GDP, is positive correlated with the average grant element. We do not find any evidence of such a relation (Table 8 , column 7).
Columns 8 and 9 display new results that repeat earlier regressions, but using values at the beginning of the 5-year period (instead of average values) for potentially endogenous variables. We find that above conclusions are unaltered. Table 9 presents the estimations using average non-concessional borrowing (as a percent of GDP) as the dependent variable. The results reinforce those of the previous section. After controlling for the likelihood of being under the DLP, there is no significant difference between the DLP countries and the control group (Columns 1 and 2) . In column 3 we analyze the heterogeneity of the treatment effect across different levels of development. GNI per capita is found to be positively and significantly correlated with non-concessional borrowing (as a percent of GDP) while DLP is not. This confirms previous evidence that countries turn to larger level of non-concessional borrowing when their economies grow richer, rather than because of the absence of a borrowing constraint under an IMF program.
Columns 3 through 7 use infrastructure gap, prospect growth and total debt, respectively, as source of heterogeneity. Columns 8 and 9 repeat the same regressions, but using values at the beginning of the 5-year period for potentially endogenous variables. The results confirm those of the previous table and suggest that the impact of the DLP on the volume of nonconcessional borrowing is not significant and does not vary across different members of the population. The significance of the infrastructure gap, as proxied by the number of telephone 32 To measure growth prospects, we calculate the growth rate of 5-years average GDP projections taken from WEO, based on the WEO projections at the beginning of the projection period.
line per 100 people (Column 8), is also in line with previous findings and reinforces the hypothesis that a higher level of development attracts non-concessional lending.
V. CONCLUSION
In this paper, we analyze the effectiveness of the IMF's debt limits policy (DLP) on borrowing behavior in countries eligible to borrow from the IMF's concessional window. This paper is the first paper that analyzes the impact of the DLP on borrowing behavior using propensity score matching to address the self-selection problem of being under IMF program.
We find that the level of concessional borrowing (as a percent of GDP) is significantly higher in countries under the DLP, suggesting either a possible catalytic role of Fund program in attracting concessional financing (multilateral and official bilateral creditors), or that factors that determine the presence of a Fund program also influence donors' allocation of their concessional resources to LICs.
We do not find evidence that the DLP significantly impacts either the level of nonconcessional borrowing or the terms of such borrowing (interest rate, grace period, maturity and grant element). This suggests that LICs do not accumulate non-concessional loans more rapidly when not subject to the DLP. We also show that the DLP does not exert a significant effect on private creditors lending, suggesting that the policy does not discourage private creditors, perhaps because poor countries are not able to attract private lenders in the first place. Even if beyond the scope of this analysis, this result, which is in line with previous studies on the catalytic effect of the IMF programs on private lending, indicates that countries with weak fundamentals do not experience catalysis.
Finally the heterogeneity analysis suggests that countries turn to higher levels of nonconcessional borrowing as their economies grow richer, not because of the absence of constraints on borrowing under the DLP. From a policy perspective, our results suggest that the absence of the concessionality requirements under the Fund's debt limits policy is unlikely to result in a major shift in financing toward non-concessional borrowing, especially in the poorest low-income countries.
While our study indicates that by itself, the presence of debt limits in IMF programs has no impact on non-concessional borrowing behavior, it does not exclude the possibility that it could have an impact in specific circumstances. For example, the 2009 reform introduced a substantial break from previous debt limits design by tailoring it to country circumstances (capacity and debt vulnerability in particular). Future work could take a closer look at debt dynamics since the reform to see whether the impact of the DLP on non-concessional borrowing has increased. 33 Another possible avenue of further research could examine 33 The coverage of the post-2009 period in our sample is limited.
whether there is an overuse of concessionality requirements in LIC programs that dilutes their impact. As noted in IMF (2013a), debt limits are quasi-universal in LICs programs while there are less ubiquitous in GRA programs, where they generally complement fiscal targets. A blanket use of debt limits in LIC programs could be redundant with fiscal conditionality, potentially masking the impact of the DLP on specific countries or in specific circumstances. A granular study of the interaction of debt limits and fiscal conditionality could investigate whether concessionality requirements do matter for non-concessional borrowing in situations where the DLP truly complement the fiscal targets. 
Selection Model
All indipendent variables are calculated at the beginning of 5 years period, unless otherwise indicated. 
Heterogeneity Analysis
